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The mesh current equations:
53(22 - 23) + 5(21 - 23) + 3(21 - ’LQ) = O

30+ 3(ip —41) +20(iy —43) + Tia, = 0

—30 + 243 + 20(i3 — i2) + 5(iz —41) = 0
Place these equations in standard form:

i1(54+3) +i2(53 —3) +i3(—53—-5) = 0

i1(—=3) +i2(3+20+7) +i3(—20) = =30

i1(—5) +i2(—20) +43(2 + 20+ 5) = 30
Solving, 11 =186 A; i, =8l.6A; i3=96A
Calculate the power:

Paoviety = (30)(81.6) = 2448 W

Paov(right)y = —(30)(96) = —2880W

Ddep source = D3(81.6 —96)(186) = —141,955.2 W

P3a = (3)(186 — 81.6)2 = 32,698.08 W
pso = (5)(186 — 96)2 = 40,500 W

paa = (20)(81.6 — 96)2 = 4147.2 W

pro = (7)(81.6)2 = 46,609.92 W

paa = (2)(96)? = 18,432 W

Zpdev = 2880 + 141,955.2 = 144,835.2 W
Zpdis = 2448 4 32,698.08 + 40,500 + 4147.2 + 46,609.92 + 18,432
= 144,835.2 W(checks)

Thus the dependent source develops 141,955.2 W.
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The mesh current equations are:

80 + 3ig + 25(ig — 41) +2(ip —i3) = 0
The constraint equation is:
i = 45ip = 45(iy — io)
Place these equations in standard form:

i1(—25) + (3 + 25 +2) +i3(—2) = =80
Solving, 11 =8A; 19=TA; i3=45A

Find the power in the 2 2 resistor:
poa = 2(is —i3)? = 2(—38)% = 2888 W
The 2 () resistor dissipates 2888 W.

[b] Find the power developed by the sources:
U, +80+3(7)+4(8)—20 =0 v, =20—80—-21—-32=—-113V

(—113)[45(8 — 7)) = —5085 W
Dsov (80)(7) = 560 W
D2ov = —(20)(8) = —160 W

Pdep source =

> Paev = 5085 + 160 = 5245 W

The percent of the power developed that is deliverd to the 2 €2 resistor is:

2888
—_ 1 — .06%
5245 x 100 55.067%
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The supermesh equation is:

—20 4+ 441 + 9o — 90 + Gig + 17, = 0

The supermesh constraint equation is :

il - 't".g — 6

Place these equations in standard form:
i1(4+1)+42(9+6) = 20+90
i1(1) +da(—1) = 6

Solving, i1=10A; ia=4A
Now find the power:

pio = 10°%(4) =400 W

pia = 10%(1) =100 W

poo = 4%(9)=144W

pen = 4%(6)=96W

pov = —(20)(10) = —200 W

vea = 9iz — 90+ 6iz = (9)(4) — 90+ (6)(4) = =30 V
pea = (—30)(6) =—180W

poov = —(90)(4) = —360 W

In summary:

> Pdev = 200 + 180 + 360 = 740 W

Zpdiss =400+ 100 + 144 4+ 96 = 740 W

Thus the power dissipated in the circuit is 740 W
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